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(54) FUEL CELL SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To allow a purge at 
operation stop of a solid polymer type fuel cell using pure 
hydrogen and air as fuel. 

SOLUTION: Supply of a reaction gas to the cathode side 
is cut off by an entrance cutoff valve at operation stop. A 
cathode-side exhaust gas is circulated to the upstream 
side through a circulation line. A battery reaction in the 
fuel cell is continued to consume oxygen in the cathode- 
side exhaust gas, so that an inactive gas of nitrogen gas 
is utilized for the purges on the cathode side and on the 
anode side in the fuel cell. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

It has the cathode circulation line which makes the upstream circulate through the cathode outlet gas of a 
fuel cell, 

Supply of the reactant gas by the side of the cathode of a fuel cell is intercepted at the time of the 
shutdown of a fuel cell, 

The upstream is made to circulate through cathode side exhaust gas via a cathode circulation line, and 
the cell reaction in a fuel cell is made to continue. 

The fuel cell system characterized by using for the purge by the side of the cathode in a fuel cell, and an 
anode the inert gas obtained by consuming the oxygen in cathode side exhaust gas. 
[Claim 2] 

Said fuel cell system is equipped with the anode circulation line which makes the upstream circulate 
through the anode outlet gas of a fuel cell, 

Supply of the reactant gas by the side of the anode of a fuel cell is intercepted at the time of the 
shutdown of a fuel cell, 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

In the time of shutdown etc., this invention intercepts the reactant gas supply to a fuel cell, and it relates 
to the fuel cell system which can eliminate reactant gas about the fuel cell system which eliminates the 
already supplied reactant gas out of a fuel cell, without supplying inert gas from the exterior especially. 
[0002] 

[Description of the Prior Art] 

There are some which the reactant gas supply to a fuel cell is intercepted in the time of shutdown etc. 
from the former, the fuel cell system whose exclusion of the reactant gas in a fuel cell was enabled is 
known, without supplying inert gas from the exterior, for example, are indicated by JP,10-32013,A. 
[0003] 

After it intercepts supply of reactant gas at the time of shutdown, this is making the upstream circulate 
through the outlet gas of the anode pole of a fuel cell, and a cathode pole, respectively, makes the cell 
reaction in a fuel cell continue, and permutes the reactant gas in a fuel cell by inert gas. In addition, he is 
trying to consume the generation-of-electrical-energy output by the cell reaction with a bypass load. 
[0004] 

[Problem(s) to be Solved by the Invention] 

However, the carbonate in a melting condition was used as the electrolyte in the above-mentioned 
conventional example, and it was a thing inapplicable [ with migration of carbonate ion (C032-) ] to the 
polymer electrolyte fuel cell which targets fuel gas the fused carbonate fuel cell system by which inert 
gas, such as a carbon dioxide (C02), is generated also for an anode side for pure hydrogen and air, and 
does not generate inert gas at all to an anode side. 
[0005] 

Then, this invention was made in view of the above-mentioned trouble, and aims at offering the suitable 
fuel cell system for exclusion of the reactant gas at the time of the shutdown of the polymer electrolyte 
fuel cell which uses pure hydrogen and air as a fuel. 
[0006] 

[Means for Solving the Problem] 

This invention is characterized by using for the purge by the side of the cathode in a fuel cell, and an 
anode the inert gas which intercepts supply of the reactant gas by the side of the cathode of a fuel cell at 
the time of the shutdown of a fuel cell, the upstream is made to circulate through cathode side exhaust 
gas via a cathode circulation line, is made to continue the cell reaction in a fuel cell, is made to consume 
the oxygen in cathode side exhaust gas, and is obtained. 
[0007] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The outline block diagram of the fuel cell system in which 1 operation gestalt of this 
invention is shown. 

[Drawing 2] Similarly it is a control-system Fig. 

[Drawin g 3] The control flow chart performed in a controller. 

[Drawing 4] The outline block diagram of the fuel cell system in which the 2nd operation gestalt of this 
invention is shown. 

[Drawing 5] Similarly it is a control-system Fig. 

[Drawing 6] The control flow chart performed in a controller. 

[Description of Notations] 

1 Fuel Cell 

2 Anode Gas Supply Line 

3 Cathode Gas Supply Rhine 

4 Anode Circulation Line 

5 Cathode Circulation Line 

6 Purge Line 

7 Cutoff Means 

8 Cel Electrical-Potential-Difference Sensor 

9 Controller 

10 Rechargeable Battery 
1115 Inlet-port latching valve 
12 16Blois 

14 17 Outlet latching valve 

18 21 Circulation latching valve 

19 25 Purge latching valve 

20 24 Condenser as a condensation means 
22 Tank as the Gas-Capacity Section 
28-3 1 Pressure sensor 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original 
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3 Jn the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




TDrawin g 21 
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[Drawing 3] 
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[Drawin g,!] 
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[Drawing 5] 
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[Drawing 6] 
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Xf7^S 6ICfeV>TB, AP'OJPlSf#l 1, 14, 1.5, 1 7 1 30 

34oJ:tf«SiS®T#l 8, 2 1 *BBSL» Pg^ny' 1 2, 1 6ttWW]Z&2>m^ttmt>-r 

z>o n — 'jfri 3 tmmmwi# 1 8, 2 ltDa^BajKttagK&So S7d7i 2, 1 6 

8T7D7 1 2, 1 6 K M 9 , Stf«S*»lC«iesn*. «Slilli7/-Fgl 
ATvKl^iBl, *y-Fll CT?8J5«}««LT«ifflA*^yf 'J 1 OCSitS 
„ *V-Ktt*«W**2»*©»il6Mtt*fttf*8*?l!ll -CiS«Sft*Cfcfc«fc»>W 
'> b r ff mm*} x ofij jc iS < & 3 0 c ft e>©tf Ji;tfXH:igSl3§ 2 o , 2 4 tc J; 
0 J$*3J£ftT «3g#X>f ©*7)4SffiiSSn5. ftoT, % ^ tt » 1 ft T? <0 M % BL It K. 
it)SsSSn5**'iSSnv j^^Sftfil rt©^S8K7j<#g!»)SitS§£:.S>£<rC t IC J; ^ T 
fljffx*i*nn:< <aot»EK« l iBC64^J:^3^*# (777fO?) # 18 ± 40 
T* £ £ . 
[ 0 0 3 0 ] 

± IE X -r- -y 7 S 6T?«D**©?HR**jitrfc, X-r-v^S 5 T « »f zk Hi M m J£ b T 
^5i:?tlTXf77*S 7^\jitfo 
[ 0 0 3 1 ] 

X J- v y 7 X' It , Xf7 7'S 6T'(0(tlKllD^.t, A □ M Vr # 1 ltftt^HfifTSttBflttS 

ti^«:fgT?-a:Ti4)<„ z ~y >? z 2 ic m rc n rc&fs.* ic & v z mmmm t> mm ic &t v 

£ « f d * n T ^ S S JR fc: «» * ft T «>< . ^^^*S«^«?SS-b>- , 7-8t < fci3^tB$ 
tiT3Vhn- 7 9KA^?n5. 8Ei!lilifi<7)<£TtfX-r<y:/S 4 f i^ttttTfSS t 50 
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WRStifef^KliXf'y^S 8 fc 31 tf . 
[ 0 0 3 2 ] 

[ 0 0 3 3 ] 

5 * * W Or r * . * •> y * m I ^3rSSNKi8/i%^i^lcaji!Sfiti i ft<D/\-*Jftm 
%5I}SSL< Si^tSXf 9 it # , RlT^SCN«:Sx.5*-a-t«tfj|2/^-->-^^ 

7J*5Xf 1 0^\Jlty„ flJKHfJtftN fi. WWJBH*:*»LT»r£B*|IBi:ftv*» 10 

*5C:tt>T*#, /<--^^7©fJlrI?tt5Rlil?$5„ CO^-y^TBfSB 77 - 
KSI?^ >4, *V— Ymm^^^5, £ r>\ ^--^7^ >6fOEf flDfif'f'lf 

[ 0 0 3 4 ] 

X t- y 7" S 9 T* „ /±3 □ jS Of # 1 4 *3 J: XS >\ - 'J M Vf # 1 9 . 2 5 * 68 ft L » /< - # 1 

3 # m u & 7"D7i 2*'#it?ti, # y * m i ^-otiia « * « 0 5tot, mam 

Br# 1 4 5? jg »r # 1 9 , 2 5 © # # ft L , 7n7 1 6 C*A^1LTV^„ £ y 

*2 2©^S14;tfX£LTcDg|g;tfx«, 7a7i 6 »c 2S 6 n T «»« Jtt 1 © * y - K « 
CSt); AV-Htta^6*V-HiSl7W>'5, /< — & »r # 2 5 , - ^ -r" > 6 
gil/T)g8Sffll07/'-Hffl#XttiPEIS„ 7/-KI*"XHlOKS^f;^gtt« f 20 
XilTOliA'XIi, *fit»l 07/-K«*ai«L, 7 n 3T l 2 # S5 £ / W X 
51 Eg A 4 *5 S?jS»f# 1 9*^LT7y-K««5^>4*ffiijftl,TttiP»Sr*M 

4*iBoTttffi'\SfHJSft*. Xt77"S 9 T? © /t - ->* IS HU 15 Br Wi N © M @P ffl J8 K 
EDISftSnSi:, Xf77"S 8 T- & * <7 y £{1 I #mjgftN*jg*.5i:!p.J*rLTX7-'y 
7"S 1 0 'Nit fro 
[ 0 0 3 5 ] 

X ^ y 7 S 1 OT'li, £ ^ y £ ffi I £ Tlj £ L , ^TOjiOf^^F^U, 7 O 7* 1 2 , 1 
6#^lb£*. KiSiilOltsfltRfittS. 
[ 0 0 3 6 ] 

C £D/^-^^rjST»s ^S14;tfX£ftBiK 0$!), IK £1 If 3! 1$ £ , 7/- F fill © A □ 53 30 
60t# 1 lOBBSMUtSCtKi^T, * y - F # X + © »ft ft ft 

OS^ggKTJii^iK, 7"y — Fffl9©ti^7-Y^44'tc^«^fX^*<*t), * y — F 

ffld © g? * a« fw m * ti -r 5p jg 14 # x ^ ft s n % v £ v> 3 « m. * m m t * c t w -e * s „ 

[ 0 0 3 7 ] 

3: 7c , «■ fli ft 5 'f > 4 » 5tt^^7/-KI©7n7 1 2fe<triAy-KI©7n7 1 6 
© ± iffi C & «E * ti , 7/-FI, *y-Kfl9fcfe##X*«ft*tf5fc*7£«-©:/n7'* 
J* o & g *»< & < , IfiKl:«ffl?n57"a7l 2. 1 6C±»)^ — ^©ftftOTpSttiffx 
£ft©fctt©«ft*fT*.S. 
[ 0 0 3 8 ] 

3:7c, *V-K«a7'( , y 5©TiSSC^X§aSt LT©?y? 2 2%iilTV^50T?, 40 

t? € & „ 

[ 0 0 3 9 ] 

$ rz % ftery — K«ft5^y4fttf*y — Fftft^-rysoft + j.:, m §§ 2 o , 24 

SfA, cntC<fc$iift;tfX*©7j<#£^^|&£-f3o}giS§i§2 0, 2 4fcJ::3T«!Bft 
ft 1 rtT-cDmittSf5KJ;9£ft£ft5 7j<2:l$&£L. JS^mft 1 rt<Dftftfc**«ft?>ftft;& 
g <* c £ t;: <fc o T W ft # X # n tc < <;S!3«fl65l£^gc^)S:^i:^^i^ (y^>y 
^ y ) fe & v> o 

[ 0 0 4 0 ] 
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[ 0 0 4 1 ] 

(.t ) mnmm i <omi&&±mi£ ij v — vm^cofcifcrt x<D&i&%:xnm8ifr 1 ic±o 

*Ni 9 L . f#£n3^r§1£;tfxtLT©g3fl#x££S;&itj<fii rtoay-Fttfc.ttfT'y — 
K « © - s> C fU ffl * . c©ft», WzkJRiBJitfSSiJlSflflSkrsHWlB^^SJBfiW 

jfe ts v> r fe , /< — -y # x # y ^ -s> * v - f#e#x * 7 y - YmmiT. * m v-> t m&t-z -a- 

[ 0 0 4 2 ] 10 

(-0 J£tt«% 1 <DWmW±m\ l c , 7/-Kl'vOS)S*-XO«^^XPl»r#l 1 tc * 

- F J# # X * <D M # X (zk*) $IS?t5. ctDfctt, *V — F«SfjtfX©*iStt;Sf 

C t T* t 5 o 
[ 0 0 4 3 ] 

«*&ffi©APS©r#l 1 4M9LT7>'-K«X4«ISt5J;?KlT^5. C <D fc 46 , 

Ay-KiiA*xoii^-^i«ST*ii?nt^igfiA*xi:LT4fiK^n5iK7y 20 

[ 0 0 4 4 ] 

(x) AV - FflBW5-rv5k:/<-^Ki&B4S«O^Stt^rx*iR»prfiB3a:^XS«ffl 
fc L r © * > ^ 2 2 «ft A fc fe, $5sftSitt 1 oififjhRfic*y- F«S±tf7/- 

o 

[ 0 0 4 5 ] 

(*) 77 - F « «k tf * V - F«0±»fc*X«jSB»«ffl 1 ^#16* 3 ^"n T 1 2 , 1 
6 5r^«fx> Sil7^y4 1 5 Blt£7n7 1 2 , 16©±MtcP7jX^rti^-r^ < t 
■5 »CLT^3 0 d©fc46, ^8tM 1 <0lg^t5J:0 : IKff±t(c|SID7D7 1 2, 1 6 30 

[ 0 0 4 6 ] 

( 73 ) * y - f fflj <fc xf 7 y - f <ra © /< - *j \t , munm i fH<D'<-is<D'&icmim^-j > 
4, 5 * 1-3 ^Stea* xoitgtf a; < & # e ^sa^x ©s& j^a t §^ 
±sso^tstt^xT«s*ffl i rt»*«t o jaRWK^-^-r * c t **-c?# *o L^t, 

/< — 5? I, It V « S « AS 1 *ft*'<<±a[K:ffiB*«TJ»«W!8:^-^*ff3 C ttfTSS 40 

o 

[ 0 0 4 7 ] 

( * ) «■ « > 4 , stcjue^g^LTo^asggzo, 2 4^e^^fci6, mm&f<D 
mnmrn 1 fito«»Kj5'PSiJsh«*»*uiBiiT*8Mtic8fitii!! 1 f*3<d 

[ 0 0 4 8 ] 

( * ) ss^Bftfi i (omm^ntc s s /s ic & z&mmti & ~ &mi& 10 as « -r « ft «> , 
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[ 0 0 4 9 ] 

c >r ) f) y - Kti7 ^ y s izmmmm&to^mt it <o^^iss-t>-9* 2 3 # <i * . & 

[ 0 0 5 0 ] 

(» 2 Hj5£7gfi) 

4«iiiak:l3»*«fi«»loaiB*. t;l/«£E-b>'*8k:*r3<S5«tt!l8K:iSU;TfTto 
[ 0 0 5 1 ] 

0 4 lc £> ^ T . (85^iH4 l<?)7y-F10AP^aiPiClIt/c7/-Kftf&7^y2(D 
XnfKA 1 feitffflPlJSA 20ffi^^r^ttJ-r^i£^-feV'9-2 8. 2 9£rBEBL, & EE 
* ffi «: . m 5 tcvk? £ 5 3>hP-79 icA^tSo £ fc . IfiliS 1 ©*V - K« 
OAPilBPIciaLft*y-H««5>f>3 0APi8C l*><ttffflP«»C 2cojE^3 
^^tB-r^JE^-t^-9-30. 3 1 ^iEIL, & EE 2j fit . asic^tcfc^c, n^hn- 
79iCAA*r§o 20 
[ 0 0 5 2 ] 

i6tC^3^T, X -r v :/ S 1 1, S 6 . S 7 . S 1 2 ^iS6*X4Si88f$ D , X 7- 
7 7S 1 3-S 1 5#^-^II785o 
[ 0 0 5 3 ] 

*5i^T, *y-FlEAPCi:7y-HIIE*PAi:ttkKt*. c <D <D * y - F fll 

. Z / - F ®J EE P A j£ -tr y -*t 2 8 . 2 90JE^jflO^PJ{fi^*r^ 0 C (D J± t3 B (O it 
©tCctD. B*BK:»f«iitt±o«ll««4v^i*li:ttXfy^S Sic**, * y - F « 
EE^jP Ctf7/-KiEAPAi5BrS«tt±«^»6li:ttXf 7 » tr « iffi x 30 

7/-KWEAP Atf*y-KllffiAPC«I:DBr3Ultti*^f^lci4Xf7?S 1 2 -\ 

mts 0 mummmi*. mnmm 1 ot*Mic«Bft*Jis:^E*«o±B«T* t> , 

W A tf , 30kPa[cigLTt^c COJ;5fci»l»10*y-Kllt7/-K«fc 
OIHIfcBE*l**ftU*fllHi: bT«4, ^ S tt *f X * A « £ tt . I»m7^y*»*ka 

ft j± * k * y - k fflj t fli a * n s m m <d * y - k <bo » * x k £ * s a tt * tfitiis:* 

[ 0 0 5 4 ] 

7f77S 6TMi, AP • ttiPlBT#l 1, 14. 15. 1 7^11;, 1 8, 

2 1 *B8ttb, f^^azi 2. 1 6*^Ifr2-£*Jg^;£ffi;*jLT. 1 3i:iIS 40 

K ft 1 8. 2 l 0**Htt««i:tSo &ypTl 2. l 6fc£Dtt*&*ft3#«JB:Srx 
(J:, *^7y-Kil7^y4^^tf^y-FIl7^>5 5:gT7n7 1 2, 1 6fcg 
0, Btf«81ftllc«»6ShS. «»«» 1 «47y- K«T***«Hlb, * y - F « 

■e»*tM« u T»«u**/^y -r y i otjftStSo *y-Fi*iitsss*©t 

L T H3> < 0 cn6O«8B*XH:*llll»2 0, 2 4 ic J: 0»9SnT«««X4JO* 
^^r^^l^S^n^o S£oT. iBS*» 1 ^Oft»RlSfc J; 0 SfefiRS ti***^l«* * tl 

APCtf7/-H«E*PAfC»LTffiSfl«iI<4Si:, Xf 7t:fe^T, 7 50 
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K«f&5-< > 2 <DAP3B*r# 1 1 «*'>mfPH«LT, 7 y - F « « *6 *T 3 ** 

*x**jta*^T7 p y-K«0EE**ii^ff«T*y-H«iff*pctft^to'&* 0 mys 

> 7/-Fllff*PAtfSS«tti)jf<S:«J:, X x >y y 1 2 *5 v> T , 7/-K«^7 
-K«ffi*PAkAy-H«ff*PCk*»^to-e-*cii:k:<toT. l»ai^\Oi^S 

[ 0 0 5 5 ] 

X^'yyS4^^<Xx^'7 P S13 (i3©Xf7/S 8tCffii) tC :fc ^ T li . /< — y 
T*7y-F{HBfe«fctf*y — Ffl!lOEErtffi***«ffW 

S 1 4 £ D /< - y flf » 1BI ^ c* * . 7y-F«**tf*V-Fffl!I©£E*ffl3b^affJe:* 
LV>fr^ftJ^Tt&3«-a*KX7^y:7 P S 1 Stcii^. ^ - y flF 16 ^ T £ ■£ £ o 
[ 0 0 5 6 ] 

Xf7^S 1 4 <0 — y f¥ ■& H: , BuiEX-r'yyS9i:lRi«. m P S $t # 1 4 * cfc - 

-yjSBf # i 9 . 2 5 # Mitts ti, y # i 3tfBt5ft, y u z i 2 ##±s n & 0 
ot> m p *i w # 1 4 fc - y at wf # 1 9, 2 5 <d & & m l . y p 7 1 6o»tfftiL 

tl/^o >y?220^gtt«XHTOSI«Xtt, 7P7 1 6lcSP)tlIIStffil 

o * y — f fij s o . * y — FiBP35p6*y — F«ai9>r>5, /^^ir#2 5. - 

^7^>6^g*LTl)BI* 1 (OT / - Kffl^XHlPKISo 7/ - F ffll 2f X tti □ M 
oftTiSft«XHTOa««XI4, jSBfi*?fil07'y-F«*iS!SlEb, y n 7* l 2 

ffipiSK^i 4 «ao T^gp-\gf m^ft^o 

[ 0 0 5 7 ] 

Xy^ys 1 5TO^-^S7f fttt, X^>yys 1 0il8, £T<Das«#*ISBi;. 7 
n 7 l 2 , l e^fjt^^, )S8i?fiioig#it«fii:-r§ 0 

[ 0 0 5 8 ] 

C£D ^_c; 7?ffiT . «»*»W»^ffiDf*tt6ftfc7'y-F«»ffi**y^2 8 l 2 9 
£ , *V-KI»EE*Hryt3 0, 3 1 * fll * , 7/- KWOKfiEft P A y- F« 
Ci:P6f K^5J;5ti:7/-FlOAP • HiPl»f#l l , l 4 M M M 

DP * ft 3 o 
[ 0 0 5 9 ] 

*^ss?gsi^43i/^Tti, m i (Dnm&f&icisv z>%jm (T) . c-r) . (x) — k 

[ 0 0 6 0 ] 

( rr ) Z/-FfiJO-fe;l/rtOjK3BBE^PA*. *y-F«lO*;l/rt<9$3SjE*PC£rai¥ 

KfSLMRSftTLS 5 C £ ± ^ T . jS3RS?fi-fe;l/rt^)l^^A^7 y y - F fflU O BE * P 
[ 0 0 6 1 ] 
[^SOffi^^lttB^] 

[B2] HC< WSt/Xf AHo 

[03] 3>hn-^tc^3V^THfT^ft^©ISSya-^^-F 0 

[0 4] *aWO»20*«««*«r«S«ffl^XxA<D«IIIS««Ho 

[05] HU<SUfiIi/XT-^Ho 

[06] f u-7f:te^Tif7$n5Wai7D-f + - h 0 
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